(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



III 



(12) 



(id EP 1 391 338 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
25.05.2005 Bulletin 2005/21 

(21) Application number: 03018455.0 

(22) Date of filing: 14.08.2003 



(51) IntCU: B60K6/04, B60K 41/00, 
B60H 1/00 



(54) Control apparatus for automatically stopping and restarting an engine 

Steuergerat fur automatisches Abschalten und Neustarten eines Verbrennungsmotors 
Appareil pour controler automatiquement I'arret et le redemmarage d'un moteur a combustion 



CD 

GO 
CO 
CO 

G> 
CO 



CL 
LU 



(84) Designated Contracting States: 
DE GB 

(30) Priority: 22.08.2002 JP 2002242388 

(43) Date of publication of application: 
25.02.2004 Bulletin 2004/09 

(73) Proprietor: Honda Giken Kogyo Kabushiki Kaisha 
Minato-ku, Tokyo (JP) 

(72) Inventors: 

• Kuroda, Shigetaka 

4-1, Chuo 1-chome, Wako-shi, Saitama (JP) 

• Adachi, Hiromitsu 

4-1, Chuo 1-chome, Wako-shi, Saitama (JP) 

• Watanabe, Hideki 

4-1, Chuo 1-chome, Wako-shi, Saitama (JP) 



• Wakou, Shinichirou 

4-1, Chuo 1-chome, Wako-shi, Saitama (JP) 

• Ikura, Hiroshi 

4-1, Chuo 1-chome, Wako-shi, Saitama (JP) 

• Hanada, Kohei 

4-1, Chuo 1-chome, Wako-shi, Saitama (JP) 

(74) Representative: 

Prechtel, Jorg, Dipl.-Phys. Dr. et al 
Weickmann & Weickmann 
Patentanwalte 
Postfach 86 08 20 
81635 Munchen (DE) 



(56) References cited: 
DE-A- 10 036 793 
US-B1-6 358 180 



US- A- 5 867 996 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 391 338 B1 



2 



Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a control ap- 
paratus for automatically stopping and restarting the en- 
gine of a vehicle having an air conditioner. 

BACKGROUND OF THE INVENTION 

[0002] In case of a conventional vehicle driven by an 
engine, air-conditioning, which employs the cold air gen- 
erated by an engine-driven compressor and the recy- 
cled heat of engine cooling water, has been generally 
provided for the cabin of a vehicle. Recently, a vehicle 
of idle stop, whose engine is stopped while the vehicle 
is not in motion, has been developed in order to reduce 
consumption of fuel. Also in a hybrid vehicle, which is 
driven by both an engine and a motor, the engine is con- 
trolled to stop while the vehicle is not in motion. When 
such vehicles as a vehicle of idle stop and a hybrid ve- 
hicle come to a stop while an air conditioner is in oper- 
ation, a compressor for air conditioner is not able to con- 
tinue operation as a result of stopping of an engine. It 
will consequently make the passengers uncomfortable 
due to temperature rise in a cabin if it is hot outside or 
the sun is shining brightly. On the other hand, if it is cold 
outside, the inconvenience of getting fogged with 
breathing of the passengers will occur. 
[0003] Control methods, which inhibit stopping of an 
engine or drive a compressor by a motor while a vehicle 
is not in motion depending on the conditions of the out- 
side air temperature and the like, have been developed 
and reported in such documents as Japanese Published 
Patent Applications 2000-1 79734 and 2001 -88541 . Fur- 
ther control methods of this type according to the pre- 
amble of claim 1 are disclosed in US 6,358, 1 80 B1 and 
US 5,867,996. 

[0004] However, the air conditioning of a conventional 
vehicle has not been performed so successfully that the 
cabin can be controlled comfortably in parallel with sav- 
ing fuel by stopping an engine. 

SUMMARY OF THE INVENTION 

[0005] The objectofthe present invention is to provide 
a control apparatus for automatically stopping and re- 
starting the engine of a vehicle, which enables saving 
fuel by stopping the engine as much as possible as well 
as keeping a cabin comfortable. 
[0006] This object is solved by the present invention 
as claimed in claim 1 by a control apparatus for auto- 
matically stopping and restarting an engine of a vehicle, 
which is equipped with the engine, a motor, a compres- 
sor driven by the engine and motor, an air conditioner 
employing a refrigerating cycle driven by the compres- 
sor and a motor control unit that controls the motor so 
as to drive the compressor at least while the engine is 



stopped. The apparatus includes a first section for mak- 
ing a judgment on stopping the engine and a second 
section for making a judgment on restarting the engine. 
The apparatus has features that the apparatus provides 
5 the air conditioner with a plurality of operational modes 
selected by a user, and when the vehicle is not in motion 
with selection of a first mode, the first section permits 
the engine to stop if a first power which the motor can 
supply is greater than a second power of the compres- 
sor required by the air conditioner, and the second sec- 
tion permits the engine to restart if the second power 
exceeds the first power. 

[0007] The control apparatus described above per- 
mits the engine to stop if the conditions are met. Specif- 
ically, when the vehicle is not in motion, the engine is 
permitted to stop if the available power supplied by the 
motor is greater than that of compressor required by the 
air conditioner depending on the cabin temperature and 
outside air temperature. The permission of stopping the 
engine is given notonly when the vehicle is not in motion 
and the engine is in operation but when the vehicle is 
being decelerated. In this case, the permission of stop- 
ping the engine is executed when the vehicle has come 
to a stop. 

[0008] On the other hand, if the power of compressor 
required by the air conditioner exceeds that supplied by 
the motor, the engine is restarted, so that the engine can 
assist the operation of air conditioner. 
[0009] In this way, the present invention enables driv- 
ing of a compressor so as to keep the cabin of a vehicle 
comfortable while the vehicle is not in motion as well as 
saving of fuel by stopping an engine as much as possi- 
ble. 

[0010] Another object of the present invention is to 
provide a control apparatus, which has a feature that the 
second section permits an engine to restart if the re- 
maining capacity of a battery that supplies electricity to 
a motor falls below a predetermined value. 
[0011] The apparatus described above is able to re- 
start the engine when the remaining capacity of battery 
falls belowthe predetermined value, while acompressor 
is being driven by the motor while the engine is stopped. 
In this way, the apparatus allows notonly keeping a cab- 
in comfortable by continuing the operation of compres- 
sor while the vehicle is not in motion but also maintaining 
the required remaining capacity of battery. 
[0012] Still another object of the present invention is 
to provide a control apparatus, which has a feature that 
when a vehicle is not in motion with selection of asecond 
mode, the first section permits an engine to stop regard- 
less of the second power of compressor required by an 
air conditioner. 

[0013] Yet another object of the present invention is 
to provide a control apparatus, which has a feature that 
while an engine is stopped, a motor control unit drives 
acompressor within the first power that a motor can sup- 
ply regardless of the second power of compressor re- 
quired by an air conditioner. 
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[001 4] The apparatus described above allows a case, 
where the compressor is continuously driven by the mo- 
tor within the available power supplied by the motor and 
the engine is permitted to stop regardless of the power 
of compressor required by the air conditioner while the 
vehicle is not in motion if the second mode is selected 
by a user. In this way, the apparatus can not only keep 
the cabin of vehicle comfortable but also save fuel by 
stopping the engine as much as possible while the ve- 
hicle is not in motion if a user selects the second mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

FIG.1 is a diagram illustrating general structure of 
a drive system, which includes a control apparatus 
for automatically stopping and restarting an engine 
according to the embodiment. 
FIG. 2 is a diagram illustrating a part of an air con- 
ditioner according to an embodiment of the present 
invention. 

FIG. 3 is a block diagram showing an Electrical Con- 
trol Unit (ECU) according to an embodiment of the 
present invention. 

FIG.4A is a logic circuit showing general conditions 

required for automatic stop of an engine. FIG.4B is 

a logic circuit showing general conditions required 

for automatic restart of an engine. 

FIG. 5 is a flow chart showing an example of steps 

executed at a section for automatic stop and restart 

control. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 6] An embodiment of the present invention is now 
described referring to accompanying drawings. 
[0017] FIG.1 is a diagram illustrating general structure 
of a drive system, which includes a control apparatus 
for automatically stopping and restarting an engine ac- 
cording to the embodiment. 

[0018] A drive system 1 shown in FIG.1 has a hybrid 
construction of direct connection between an engine 3 
and a motor/generator 4 (herein after referred to as a 
motor) with a rotational shaft 5 and an Electrical Control 
Unit (ECU) 2. The torque of engine 3 and motor 4 is 
transmitted to a traction wheel W connected to an end 
of the rotational shaft 5 through a transmission 6. Also 
the following are connected to the drive system 1 : an 
engine-driven compressor 7 connected to the other end 
of rotational shaft 5, an electric compressor 8 supplied 
with electricity by a power storage unit 1 0 which is elec- 
trically connected to the motor 4 through a Power Drive 
Unit (PDU) 13 and an auxiliary machines 9. The power 
storage unit 1 0 includes a high voltage battery 1 1 , a low 
voltage battery 12 and a DC-DC converter 14. 
[0019] The drive system 1 of the present embodiment 



has a feature that the ECU 2 is able to control the engine 
3 so that the engine 3 can be automatically stopped and 
restarted. 

[0020] The drive system 1 shown in FIG.1 and com- 

5 ponents connected thereto are described. 

[0021] The engine 3 is an internal combustion engine, 
which uses gasoline as fuel and breathes fuel injected 
by a fuel injection valve (not shown) and air through an 
intake valve (not shown), burns the mixture by igniting 

10 it with ignition plugs. A combustion gas is discharged 
through an exhaust valve and an exhaust pipe after un- 
dergoing catalytic treatment. The engine 3 is responsi- 
ble for rotationally driving the traction wheel W, storing 
electric energy in the power storage unit 10 by rotating 

15 the motor 4 and driving the engine-driven compressor 7. 
[0022] The motor 4 serves as a driving means, being 
responsible for driving the engine 3 and engine-driven 
compressor 7, and assisting the engine 3 depending on 
the conditions thereof. Also the motor 4 serves as a pow- 

20 er generator, being responsible for generating regener- 
ative energy during vehicular braking and generating 
electricity utilizing the power supplied by the engine 3 
depending on the conditions of vehicle operation as well 
as rotating the engine 3 at starting thereof. 

25 [0023] PDU 1 3, which is electrically connected to the 
motor 4 and includes an inverter (not shown), controls 
driving and regenerative operation of the motor 4 ac- 
cording to a command provided by ECU 2. The inverter 
is a Pulse Width Modulation (PWM) inverter, for exam- 

30 pie, which has a bridge circuit (not shown) made of a 
plurality of switching elements. 

[0024] The power storage unit 10 includes the high 
voltage battery 11 and low voltage battery 12, which is 
electrically connected to the high voltage battery 11 

35 through the DC-DC converter 14. The high voltage bat- 
tery 11 is a stacked battery assembly of multiple nickel 
hydrogen batteries connected in series. DC-DC con- 
verter 1 4 lowers the voltage supplied by PDU 1 3 or the 
high voltage battery 11 to an appropriate voltage for the 

40 auxiliary machines 9, for example 12 V. For an inverter 
15, through which the high voltage battery 11 and elec- 
tric compressor 8 are electrically connected, a PWM in- 
verter can be adopted. 

[0025] The engine-driven compressor 7, which pro- 
45 vides an air conditioner with energy required for heat 
exchange, is driven by the rotational shaft 5. A mecha- 
nism for transmitting torque includes a pulley 1 7 which 
is attached to a rotational axis 1 6 of engine-driven com- 
pressor 7, a pulley 1 8 which is attached to an end of the 
50 rotational shaft 5 of engine 3 and a belt 19 connecting 
the pulleys 1 7 and 1 8. The rotational shaft 1 6 of engine- 
driven compressor 7 has an electromagnetic clutch 20, 
which selectively connects and disconnects the torque 
transmitted by the pulley 17. 
55 [0026] The electric compressor 8 assists the engine- 
driven compressor 7 when the temperature in a cabin 
much differs from that required by a passenger and 
drives a refrigerating cycle instead of the engine-driven 
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compressor 7 when the engine 3 is automatically 
stopped. 

[0027] As shown in FIG. 2, the electric compressor 8 
has a motor inside referred to in the appended claims, 
a DC motor 8b. 

[0028] As shown in FIGS. 1 and 2, a compressor CMP 
of the present embodiment, which is an example of the 
compressor referred to in the appended claims, includes 
the engine-driven compressor 7 and a compressor 8a 
driven by the DC motor 8b. Since discharge ports of 
these two compressors are united, both coolants circu- 
late through a refrigerating cycle 50. 
[0029] The refrigerating cycle 50, which is a known 
cycle, includes a condenser 51 , a receiver 52, a temper- 
ature expansion valve 53, an evaporator 54 and the like. 
[0030] ECU 2, which has electrical and electronic cir- 
cuits and programs, controls the whole drive system 1 
in supplying the engine 3 with fuel and switching the 
charge/discharge of power storing unit 10. Control as- 
sociated with making a judgment on automatic stop of 
the engine 3, which is one of the features of control ac- 
cording to the present embodiment, is executed at a 
section 21 for automatic stop and restart control. On the 
other hand, an air conditioning control section 22 con- 
trols the engine-driven compressor 7 and electric com- 
pressor 8. 

[0031] As shown in FIG. 3, an outside air temperature 
sensor 31 and a cabin temperature sensor 32, which 
detect temperatures for an air conditioner, are connect- 
ed to ECU 2. Furthermore, an air conditioner (hereinaf- 
ter referred to as A/C) control panel 35 with switches is 
connected to ECU 2. 

[0032] Also an engine speed (Ne) sensor 33, based 
on which a judgment is made for automatic stop and re- 
start of the engine 3, and a remaining battery capacity 
sensor 34 for detecting the remaining capacity of power 
storing unit 10 are connected to ECU 2. 
[0033] The A/C control panel 35 has a temperature 
setting switch and a mode selection switch (not shown). 
The mode selection switch of the present embodiment 
allows a user to select one of AUTO and ECON modes. 
The AUTO mode prioritizes the comfortableness of a 
cabin and the ECON mode saves fuel by stopping an 
engine as much as possible while a vehicle is not in mo- 
tion. A mode signal Ms generated as a result of selection 
of a mode made by a user is delivered to ECU 2. In this 
connection, the AUTO and ECON modes refer to the 
first and second modes in the appended claims, respec- 
tively. 

[0034] The air conditioning control section 22 deter- 
mines the power required for the compressor CMP 
based on the signals delivered by the outside air tem- 
perature sensor 31, cabin temperature sensor 32 and 
the temperature setting switch of A/C control panel 35, 
then delivering a required power signal Ws to the section 
21 for automatic stop and restart control. The air condi- 
tioner referred to in the appended claims includes the 
air conditioning control section 22, compressor CMP, re- 



frigerating cycle 50, a fan (not shown) and the like, for 
example. 

[0035] The section 21 for automatic stop and restart 
control makes a judgment on whether an engine 3 in 
5 operation should be automatically stopped or the engine 
3 at rest should be automatically restarted based on the 
required power signal Ws sent by air conditioning con- 
trol section 22, mode signal Ms sent by A/C control panel 
35, engine speed signal Ne sent by engine speed sen- 
sor 33 and remaining battery capacity signal SOC sent 
by remaining battery capacity sensor 34. In this connec- 
tion, the section 21 for automatic stop and restart con- 
trol, for example, corresponds to a first section for mak- 
ing ajudgmenton stopping an engine and asecond sec- 
tion for making ajudgmenton restarting the engine, re- 
ferred to in the appended claims. 
[0036] The section 21 gives a permission of automatic 
stop to an engine 3 if the following conditions in relation 
to an air conditioner are met. One of the cases where 
the engine 3 has the permission should satisfy the con- 
ditions that an AUTO mode is selected and the available 
power supplied by the DC motor 8b is greater than that 
of the compressor CMP required by the air conditioning 
control section 22. If they are met, the section 21 deliv- 
ers a flag F1 of permission for stop to a fuel supply stop- 
ping section 23. When an ECON mode is selected while 
a vehicle is not in motion, another case occurs where 
the section 21 gives the permission and delivers a flag 
F1 to the fuel supply stopping section 23 regardless of 
the power required by the air conditioning control sec- 
tion 22. 

[0037] In this connection, the general conditions re- 
quired for automatic stop of engine 3 should be met in 
addition to the requ irements described above. As shown 
in a logic circuit shown in FIG.4A, all of the following 
minimum conditions should be satisfied: vehicle speed 
= 0 Km/h; brake switch (SW) ON; water temperature of 
engine 3 equal to or greater than a predetermined value; 
shifting position not in Rear (R) or Low (L) range; battery 
capacity equal to or greater than a predetermined value; 
throttle opening (TH) OFF. Definitions for these condi- 
tions are described below. Break switch ON means that 
breaking is made by a driver. Water temperature of en- 
gine 3 equal to or greater than a predetermined value is 
required so that the engine 3 can be restarted immedi- 
ately on request, precluding a possibility of unsuccessful 
restart due to the low water temperature of engine 3. 
Shifting position not in Rear (R) or Low (L) range means 
that the shifting position other than Rear (R) and Low 
(L) range should be selected at stopping of the engine 
3. Battery capacity equal to or greater than a predeter- 
mined value means that the remaining capacity of high 
voltage battery 11 should be equal to or greater than a 
predetermined value. And TH OFF means that an ac- 
celerator pedal should not be depressed. 
[0038] The section 21 for automatic stop and restart 
control gives a permission of restart to an engine 3 if the 
following conditions in relation to the operation of an air 
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conditioner are met. One of the cases where the engine 
3 has the permission should satisfy the conditions that 
an AUTO mode is selected and the power of the com- 
pressor CMP required by the air conditioning control 
section 22 exceeds the available power supplied by the 
DC motor 8b. If they are met, the section 21 delivers a 
flag F2 of permission for restart to a restarting section 
24. When the remaining battery capacity SOC falls be- 
low a predetermined value, for example 25 percent of 
full charge, another case occurs where the section 21 
delivers a flag F2 to the restarting section 24. 
[0039] In this connection, the general conditions re- 
quired for automatic restart of engine 3 should be met. 
As shown in a logic circuit shown in FIG.4B, all of the 
following minimum conditions should be satisfied: brake 
SW OFF; shifting position in Rear (R) or Low (L) range; 
battery capacity less than or equal to a predetermined 
value; TH ON. The definition of break SW OFF is that 
breaking is relieved. And TH ON means that an accel- 
erator pedal is depressed. 

[0040] When a flag F1 is delivered by the section 21 , 
the fuel supply stopping section 23 terminates supplying 
fuel to the engine 3, thereby stopping the engine 3. 
[0041] When a flag F2 is delivered by the section 21 , 
the restarting section 24 drives the motor 4 through PDU 
13 and restarts fuel supply and ignition so that the en- 
gine 3 can be restarted. 

[0042] The flow executed at a section 21 for automatic 
stop and restart control is now described referring to a 
flow chart shown in FIG. 5. 

[0043] The section 21 judges whether an engine 3 is 
stopped or not (step S1). If the engine 3 is in operation 
(No), the flow goes into the steps for making a judgment 
on the permission for stopping the engine 3 shown in 
the left portion of FIG. 5. The section 21 judges which 
mode is selected, an AUTO or ECON mode based on a 
mode signal Ms (step S1 0). If an AUTO mode is select- 
ed, the section 21 judges if the required power of a com- 
pressor CM P is less than or equal to the available power 
supplied by a DC motor 8b based on a required power 
signal Ws (step S1 1 ). If the required power exceeds the 
available power, the flow is terminated without giving 
permission for automatic stop to the engine 3. If the re- 
quired power is less than or equal to the available power, 
the section 21 judges whether or not a remaining battery 
capacity signal SOC is less than or equal to a predeter- 
mined value, for example 25 percent of full charge (step 
S12). 

[0044] On the other hand, if an ECON mode is select- 
ed at the step S10, the flow proceeds to the step S12 
where the section 21 makes a judgment on permission 
for automatic stop of the engine 3 regardless of the re- 
quired power, skipping the step S11 . 
[0045] If the remaining battery capacity signal SOC is 
less than or equal to the predetermined value at the step 
S1 2, the flow is terminated without giving permission for 
automatic stop to the engine 3. This decision is selected 
in order to preclude a possibility of adversely affecting 



the system due to excessively low level in the remaining 
battery capacity SOC resulting from stopping the engine 
3. 

[0046] If the remaining battery capacity signal SOC is 
5 greater than the predetermined value, the section 21 
judges if the general conditions required for automati- 
cally stopping the engine 3 shown in FIG.4A are met 
(step S13). If they are met, the section 21 gives permis- 
sion for automatic stop of the engine 3 (step S14), and 
10 otherwise the section 21 terminates the flow without giv- 
ing the permission. 

[0047] On the other hand, if the section 21 judges an 
engine 3 is at rest, the flow goes into the steps for mak- 
ing a judgment on the permission for restarting the en- 

15 gjne 3 shown in the right portion of FIG. 5. The section 
21 judges which mode is selected, an AUTO or ECON 
mode based on a mode signal Ms (step S20). If an AU- 
TO mode is selected, the section 21 judges if the re- 
quired power of compressor CMP is less than or equal 

20 to the available power supplied by a DC motor 8b based 
on a required power signal Ws (step S21 ). If the required 
power exceeds the available power (No), the section 21 
gives permission for restarting the engine 3 (step S24) 
and terminates the flow. In this case, an engine-driven 

25 compressor 7 needs to be driven by the engine 3. If the 
required power is less than or equal to the available 
power (Yes), the section 21 judges whether or not a re- 
maining battery capacity signal SOC is less than equal 
to a predetermined value, for example 25 percent of full 

30 charge, or a power storage section 1 0 is allowed to drive 
the compressor CMP (step S22). 
[0048] On the other hand, if an ECON mode is select- 
ed at the step S20, the flow proceeds to a step S22, 
skipping the step S21 . 

35 [0049] If the remaining battery capacity signal SOC is 
less than or equal to the predetermined value at the step 
S22, the section 21 gives permission for restarting the 
engine 3 (step S24) and terminates the flow. This deci- 
sion is selected in order to preclude a possibility of ad- 

40 versely affecting the system due to excessively low level 
in the remaining battery capacity SOC resulting from 
stopping the engine 3. 

[0050] If the remaining battery capacity signal SOC is 
greater than the predetermined value at the step S22, 

45 the section 21 judges if the general conditions required 
for automatically restarting the engine 3 shown in FIG. 
4B are met (step S23). If they are met, the section 21 
gives permission for restart to the engine 3 (step S24), 
and otherwise the section 21 terminates the flow without 

50 giving the permission. 

[0051] These steps are repeated regardless of re- 
sults, whether permission is given or not. 
[0052] When the section 21 sets a flag F1 of permis- 
sion for stop based on decisions made in the flow de- 

55 scribed above, a fuel supply stopping section 23 stops 
the engine 3. On the other hand, when the section 21 
sets a flag F2 of permission for restart, a restarting sec- 
tion 24 restarts the engine 3. 
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[0053] A control apparatus for automatically stopping 
and restarting an engine according to the present em- 
bodiment can achieve the following advantages. When 
an AUTO mode is selected while an engine is in opera- 
tion, the apparatus can drive a compressor CMP de- 
pending on the required power thereof, thereby main- 
taining the cabin of a vehicle comfortable, in parallel with 
automatically stopping an engine 3. When an ECON 
mode is selected, the apparatus can drive the compres- 
sor CMP within the available power supplied by a DC 
motor 8b regardless of the power of compressor CMP 
required by an air conditioner, in parallel with automati- 
cally stopping the engine 3 within the limit of a remaining 
battery capacity SOC. In other words, the apparatus is 
able to stop the engine 3 automatically as much as pos- 
sible while the operation of compressor CMP is contin- 
ued, prioritizing fuel efficiency more than an AUTO 
mode. 

[0054] In a case where an AUTO mode is selected 
while the engine 3 is automatically stopped, the appa- 
ratus restarts the engine 3 when the power of compres- 
sor CMP required by the air conditioner reaches a pre- 
determined value, thereby achieving optimum air con- 
ditioning for a cabin. 

[0055] It will now be appreciated from the foregoing 
description that the present invention is not limited to 
the particularly illustrated embodiment discussed above 
and may be carried out in various modified forms. For 
example, it is possible to add other conditions to the gen- 
eral conditions applied to stopping and restarting an en- 
gine. As the flow shown in FIG. 5 is an example for im- 
plementing the present invention, it is possible to select 
another flow, in which a decision on selection of AUTO 
or ECON mode is made first and other steps are incor- 
porated. Though description has been made for an em- 
bodiment, in which a hybrid vehicle is selected as an 
example, the apparatus can be applied to a vehicle driv- 
en only by an engine, which has idle stop while the ve- 
hicle is not in motion. 



Claims 

1. A control apparatus for automatically stopping and 
restarting an engine (3) of a vehicle, which is 
equipped with the engine (3), a motor (8b), a com- 
pressor (CMP) driven by the engine (3) and motor 
(8b), an air conditioner (22, CMP, 50) employing a 
refrigerating cycle (50) driven by the compressor 
(CMP) and a motor control unit (2) that controls the 
motor (8b) so as to drive the compressor (CMP) at 
least while the engine (3) is stopped, the apparatus 
comprising: 

a first section (21) for making a judgment on 
stopping the engine (3), and 
a second section (21) for making a judgment 
on restarting the engine (3), 



characterized in that the apparatus provides 
the air conditioner (22, CMP, 50) with a plurality of 
operational modes selected by a user, and 

wherein when the vehicle is not in motion with 
5 selection of a first mode, the first section permits the 

engine (3) to stop if a first power that the motor (8b) 
can supply is greater than a second power of the 
compressor (CMP) required by the air conditioner 
(22, CMP, 50) and the second section permits the 
10 engine (3) to restart if the second power exceeds 
the first power. 

2. The control apparatus according to claiml , wherein 
the second section permits the engine (3) to restart 

15 if the remaining capacity of a battery (1 0) that sup- 
plies electricity to the motor (8b) falls below a pre- 
determined value. 

3. The control apparatus according to claiml , wherein 
20 when the vehicle is not in motion with selection of a 

second mode, the first section permits the engine 
(3) to stop regardless of the second power. 

4. The control apparatus according to claim 3, wherein 
25 while the engine (3) is stopped, the motor control 

unit (2) drives the compressor (CMP) within the first 
power regardless of the second power. 



1. Steuer/Regelvorrichtung zum automatischen An- 
halten und Neustarten einer Kraftmaschine (3) ei- 
nes Fahrzeugs, welches ausgestattet ist mit: 

35 

der Kraftmaschine (3), einem Motor (8b), einem 
durch die Kraftmaschine (3) und den Motor (8b) 
angetriebenen Kompressor (CMP), einer einen 
Kaltekreislauf (50) einsetzenden Klimaanlage 

40 (22, CMP, 50), die durch den Kompressor 

(CMP) angetrieben wird, und einer Motorsteu- 
er/regeleinheit (2), die den Motor (8b) derart 
steuert/regelt, dass er den Kompressor (CMP) 
wenigstens dann antreibt, wenn die Kraftma- 

45 schine (3) angehalten ist, wobei die Vorrichtung 

umfasst: 

einen ersten Abschnitt (21 ) zum Treffen ei- 
ner Beurteilung beim Anhalten der Kraft- 
50 maschine (3), und 

einen zweiten Abschnitt (21) zum Treffen 
einer Beurteilung beim Neustarten der 
Kraftmaschine (3), 

55 dadurch gekennzeichnet, dass die Vorrichtung 
die Klimaanlage (22, CMP, 50) mit einer Mehrzahl 
von durch einen Verwender ausgewahlten Operati- 
onsmodi versieht, und 
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wobei dann, wenn das Fahrzeug sich nicht in Be- 
wegung befindet, wobei ein erster Modus ausge- 
wahlt ist, der erste Abschnitt es der Kraftmaschine 
(3) ermoglicht anzuhalten, wenn eine erste Lei- 
stung, die der Motor (8b) liefern kann, groBer ist als 5 
eine zweite Leistung des Kompressors (CMP), die 
von der Klimaanlage (22, CMP, 50) erfordert wird, 
und wobei der zweite Abschnitt es der Kraftmaschi- 
ne (3) ermoglicht, neu zu starten, wenn die zweite 
Leistung die erste Leistung ubersteigt. 10 

2. Steuer/Regelvorrichtung nach Anspruch 1, wobei 
der zweite Abschnitt es der Kraftmaschine (3) er- 
moglicht, neu zu starten, wenn die verbleibende Ka- 
pazitat einer Batterie (10), die den Motor (8b) mit 15 
Elektrizitat versorgt, unter einen vorbestimmten 
Wert fallt. 

3. Steuer/Regelvorrichtung nach Anspruch 1, wobei 
dann, wenn das Fahrzeug nicht in Bewegung ist, 20 
wobei ein zweiter Modus ausgewahlt ist, der erste 
Abschnitt es der Kraftmaschine (3) erlaubt, unge- 
achtet der zweiten Leistung anzuhalten. 

4. Steuer/Regelvorrichtung nach Anspruch 3, wobei 25 
die Steuer/Regeleinheit (2) den Kompressor (CMP) 
ungeachtet der zweiten Leistung innerhalb der er- 
sten Leistung antreibt, wahrend die Kraftmaschine 

(3) angehalten ist. 



energie electrique du compresseur (CMP) requise 
par le climatiseur (22, CM P, 50) et la deuxieme sec- 
tion permet le redemarrage du moteur (3) si la 
deuxieme energie electrique depasse la premiere 
energie electrique. 

2. Appareil de commande selon la revendication 1, 
dans lequel la deuxieme section permet au moteur 
(3) de redemarrer si la capacite restante d'une bat- 
terie (10) qui fournit de I'electricite au moteur elec- 
trique (8b) passe en-dessous d'une valeur prede- 
terminee. 

3. Appareil de commande selon la revendication 1, 
dans lequel, lorsque le vehicule n'est pas en mou- 
vement avec le choix d'un deuxieme mode, la pre- 
miere section permet au moteur (3) de s'arreter in- 
dependamment de la deuxieme energie electrique. 

4. Appareil de commande selon la revendication 3, 
dans lequel, lorsque le moteur (3) est arrete, I'unite 
de commande du moteur electrique (2) entraine le 
compresseur (CMP) dans les limites de la premiere 
energie electrique independamment de la deuxie- 
me energie electrique. 



Revendications 



1. Appareil de commande pour arreter et redemarrer 
automatiquement un moteur (3) d'un vehicule, qui 35 
est equipe du moteur (3), d'un moteur electrique 
(8b), d'un compresseur (CMP) entraine par le mo- 
teur (3) et le moteur electrique (8b), d'un climatiseur 
(22, CMP, 50) utilisant un cycle refrigerant (50) en- 
traine par le compresseur (CMP) et d'une unite de 40 
commande de moteur electrique (2) qui commande 
le moteur electrique (8b) de fagon a entralner le 
compresseur (CMP) au moins pendant que le mo- 
teur (3) est arrete, I'appareil comprenant : 

45 

une premiere section (21 ) pour prendre une de- 
cision d'arret du moteur (3), et 
une deuxieme section (21) pour prendre une 
decision de redemarrage du moteur (3), 

50 

caracterise en ce que I'appareil fournit au cli- 
matiseur (22, CMP, 50) une pluralite de modes de 
fonctionnement choisis par un utilisateur, et 

dans lequel, lorsque le vehicule n'est pas en 
mouvement avec le choix d'un premier mode, la 55 
premiere section permet I'arret du moteur (3) si une 
premiere energie electrique que le moteur electri- 
que (8b) peutfournir est superieure a une deuxieme 
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FIG.4A 
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